Summary. The variation of the interstellar nitrogen, oxygen and magnesium abundances with mean line-of-sight density {n H ) is analysed in terms of a two-component model first employed by Jenkins, Savage & Spitzer, which consists of warm, low-density neutral gas and cold clouds. In all cases the gas-phase abundances have been deduced using reliable oscillator strengths specifically calculated for this purpose. Depletions in the warm and cold gas, denoted Z) w and D c respectively, are derived from non-linear least-squares fits to the data. Values of D w for the species considered are found to be small (-O.ldex), consistent with the low reddening and hence grain content in such sight-lines. These results differ from those of Jenkins et al. and York et al, who deduced larger depletions, and illustrate the importance of using accurate atomic data.
Introduction
Over the past few years interstellar abundance surveys have been carried out for many species using UV spectral data obtained with the Copernicus and IUE satellites, including, for example, nitrogen , oxygen , zinc (Harris & Mas Hesse 1986) and sulphur (Gondhalekar 1985a) . Generally these have revealed a substantial depletion of both refractory and volatile elements in interstellar gas, the largest depletion being observed for the former. The most common explanation for the observed depletions is that the missing atoms are locked up in dust grains.
Tarafdar, Prasad & Huntress (1983) have shown that depletion increases with total hydrogen column density N(H), but Harris, Gry & Bromage (1984) and Gondhalekar (1985b) find that F. P. Keenan zi d\.
there is a stronger correlation between depletion and mean line-of-sight density (n H ) [=N(H)/d, where d is the distance to the background star]. Gondhalekar (1985b) suggests that this correlation, and the lack of correlation between depletion and dust density, implies that the abundances of elements are determined by the shielding of grains in dense interstellar clouds.
Recently Jenkins et al. (1986) have analysed the variation of depletion with (n H ) for a number of elements in terms of a two-component model , where each element has different but constant depletions in low-density, warm, neutral gas and in cold clouds. In this paper we extend their analysis to data for nitrogen and oxygen, and in addition re-derive results for magnesium using a more generalized form of their methods.
Method of analysis
Interstellar abundances for nitrogen and oxygen towards a sample of early-type stars have been presented by Hibbert et al. (1985) and Keenan etal. (1985) respectively. They used sophisticated oscillator strength calculations in their analyses of weak UV N i and O i absorption lines observed by the Copernicus satellite , and hence their results are probably the most accurate currently available for these species. We have therefore adopted these in the present paper.
In the case of magnesium, Murray et al. (1984) used an improved evaluation of the Mg n 1240 Â doublet /-value in conjunction with Copernicus observations to derive magnesium column densities towards a large number of stars. However, as only one line was observed for each sight-line, they had to assume doppler widths (commonly called 6-values) that were estimated from the relative strengths of the Pu 1152 and 1302 Â lines. Recently, however, has recalculated these P n oscillator strengths, and his new results lead to 6-values typically 20 per cent smaller than those employed by Murray et al. (see Dufton, Keenan & Hibbert 1986) . In view of this we have re-evaluated the Mgn column densities using these new 6-values, the method being similar to that used by Murray et al. The resultant values of A^Mg n) were found in general to be within 0.1 dex of those derived by Murray et al. , showing that the Mgn lines are relatively unsaturated. Jenkins et al. (1986) have discussed the variation of element abundance with mean line-of-sight density (n n ) in terms of an idealized two-component model , consisting of warm, low-density, neutral gas and cold interstellar clouds. The gas-phase abundances in these components were assumed to be fixed and designated >l w and A c respectively. They derived an expression for the observed abundances (^4) in terms of A^, A C and the mean density (ft H )> and estimated A w and A c from typically five sight-lines with (n H )<0.105 cm -3 and six sight-lines with (ft H )>2.0cm -3 respectively. These estimates were then shown to be compatible with data for intermediate values of (tzh) Drake (1978), Bohlin étal. (1983) and Savage étal. (1977) . Results for the individual elements are discussed below.
NITROGEN
From the fit to the nitrogen abundances in Fig. 1 we find:
A w =7.86; A C =7.S6.
Adopting a cosmic abundance value of A cosmic =7.96 (Lambert 1978; Dufton, Kane & McKeith 1981) leads to a small depletion of 0.1 dex in both the warm, low-density gas and cold clouds. This is in contrast to the results of Ferlet (1981) and York et al. (1983) who found nitrogen to have a mean depletion of approximately 0.2 and 0.3 dex respectively. Hibbert et al. (1985) deduced average nitrogen depletions of 0.2 dex and zero for sight-lines with logA(H)<20.2 and >20.2 respectively, which was unexpected as normally the depletion increases with N(¥[) (see for example, Barker et al. 1984; Harris & Bromage 1984) . The present more objective analysis indicates that this discrepancy is not significant.
OXYGEN
For this element we obtain: A w =8.76; A c =8.42.
Lambert (1978) estimated the solar abundance of oxygen to be 8.92, but we have preferred to use the lower value of A cosmic =8.84 found by Withbroe (1971) , Trimble (1975) and Ross & Aller (1976) , as it is in better agreement with that derived by Kane, McKeith & Dufton (1980) for unevolved OB-type stars, and has also been adopted in previous studies of the interstellar oxygen abundance (de Boer 1981; York etal. 1983) . Our values of A w and A c therefore imply depletions of approximately Z) w =0.1dex in the warm gas and D c =0.4dex in the cold clouds. To calculate the depletions, we adopt the cosmic abundance value A cosmic =7.60 of Withbroe (1971) , which leads to estimates of 0.2 and 0.7 dex for D w and D c respectively.
From the above we see that the depletions of N, O and Mg in the warm, neutral gas are small. Additionally, we have previously deduced a depletion D w -0 for phosphorous ). Such small depletions would be expected as the sight-lines with low (n H ) ^ generally those with little reddening and hence grain content. In contrast Jenkins et al. (1986) deduced an average value of D w -0.6 dex for the elements Fe, Mn, Cl, Mg and P from similar observational data-sets. For the ions in common, the differences arise principally from the different choice of atomic data, although there is also a small effect from the different fitting procedures adopted. We note that for P n, Mg n and N i, we have recalculated accurate atomic data which in most cases Interstellar element abundance variation with (nu) 147 we believe to be more reliable than those employed by Jenkins et al. In the future we intend to re-evaluate oscillator strengths for the other species investigated by these authors, using the general configuration interaction (CI) code CIV3 , and hence hopefully determine more accurately the corresponding interstellar element abundances.
